Objectives: Mindfulness-based intervention has been receiving growing attention in cancer care. This study aimed to examine feasibility and to preliminary explore effectiveness of mindfulnessbased cognitive therapy (MBCT) in Japanese breast cancer patients, and to explore possible modification of the program so that it fits better with this population. Methods: Twelve participants with diagnosis of Stage I-III breast cancer received an eight session, weekly MBCT intervention in a group therapy format. The participants were followed up until 3 months after the completion of the program. Results: All the participants completed the program with high attendance rate (mean number of attended sessions = 7.7). Significant improvement in anxiety (Hospital Anxiety and Depression Scale (HADS) -anxiety subscale; effect size Cohen's d = 0.88, P < 0.05), trauma-related psychological symptoms (Impact of Event Scale-revised; d = 0.64, P < 0.01) and quality of life (Functional Assessment of Cancer Therapy-Breast Cancer: FACT-B; d = 0.72, P < 0.01), and trend-level improvement in depression (HADS -depression subscale; d = 0.53, P = 0.054) were observed. Qualitative analyses suggested the program may be beneficial for alleviating fear of cancer recurrence and for increasing spiritual well-being. Some recommended modification of the program was indicated from the post-intervention interviews. Conclusions: Mindfulness-based cognitive therapy was well accepted by Japanese breast cancer patients and yielded favorable effect on their psychological status and quality of life. Further effectiveness study in a randomized-control design is warranted.
Introduction
Psychological distress, namely anxiety and depression, is common among cancer patients. A large meta-analysis showed that 15-25% of cancer patients present with anxiety and/or depression at a clinical level in the course of their cancer trajectory (1) . Patients with breast cancer are not an exception. Approximately a quarter to a third of breast cancer patients are comorbid with clinically significant depression or anxiety upon cancer diagnosis (2) , during treatment (3), and even after completion of treatment (4, 5) . One of the most prevailing unmet needs in breast cancer patients is anxiety related to cancer recurrence and progression ('fear of cancer recurrence') (6, 7) .
Various types of psychotherapy have been proven effective for psychological distress of cancer patients (8, 9) . Although there is no robust evidence that one specific type of psychotherapy excels another, mindfulness-based therapies have been recently receiving growing attention (10) .
Mindfulness-based therapy is a form of group psychotherapy that was originally derived from ancient Buddhism meditations and yoga traditions, which were adapted into healthcare in North America in 1970s (10) . The purpose of mindfulness-based therapy is to cultivate participants' intentional nonjudgmental awareness to present-moment experiences (11) . Through psychoeducation, various types of exercise (such as mediations and yoga), and sharing of experience with others, the participants acquire attentional skills that allow them to recognize their dysfunctional thought processes (such as distress-related rumination) and to disengage themselves from those thoughts by redirecting attention to present moment.
The effectiveness of mindfulness-based therapy was first demonstrated in patients with chronic pain in the form called the Mindfulness-based Stress Reduction (MBSR) (11) . Then the therapy was later modified into a format called the Mindfulness-based Cognitive therapy (MBCT) in order to better fit with chronic depression (12) . Compared with MBSR, MBCT has more explicit psychoeducation components on relationship between mood, cognition and functioning, and it emphasizes rumination of thoughts (repetitive, passive thinking about aspects of negative experience without taking action to remedy the situation) as a target to address. Theoretically, MBCT can be more beneficial than MBSR for patients with cancer in regard that thought rumination, which is deeply associated with fear of cancer recurrence, is specifically targeted. MBCT also provides handy exercises (e.g. short meditation practice and options for skillful functional actions) that can be easily used by cancer patients with heavy symptom burden (13) .
A series of systematic reviews demonstrated that mindfulnessbased therapies have favorable effects on psychosocial outcomes in cancer patients (d = 0.42-0.48) (14) (15) (16) . Recent meta-analyses that exclusively focused on breast cancer patients reported that those therapies have medium-to-large effect sizes on stress, anxiety and depression (d = 0.37-0.71) (17) (18) (19) . One of the fascinating advantages of mindfulness-based therapies over other types of psychotherapies is that it can have favorable effects on physical outcomes, such as pain and fatigue, as well as psychological outcomes (20, 21) .
However, studies on mindfulness-based therapies so far only came from Australia, Europe and USA, and to the best of the authors' knowledge, no study came from Japan. Also, most studies in cancer settings adopted MBSR, and effectiveness studies of MBCT are relatively scarce with conflicting results (15) . Therefore, in the current study, we aimed to examine feasibility and effectiveness of MBCT in Japanese breast cancer patients and to explore possible modification of the program so that it fits better with this population.
Methods

Design
This was a single-arm mixed method observational study which was conducted in a tertiary medical institution during the period between October 2013 and October 2014. The study was approved by the Institutional Review Board of Keio University School of Medicine, and was registered in the Japanese Clinical Trial Registry (registry ID: UMIN000012717).
Participants
The participants' eligibility was the following: (1) aged between 20 and 75, (2) clinical diagnosis of Stage I-III breast cancer, (3) estimated prognosis of survival of one year or over, (4) ECOG performance status (PS) of 0-2, (5) receiving treatments in Keio University Hospital and (6) submission of written informed consent. The exclusion criteria was the patients with serious physical, cognitive or psychiatric dysfunction that impedes study participation. Because of the exploratory nature of the study, we did not conduct strict samplesize calculation. We approached 50 patients with intention to recruit 24 participants in maximum, which would allow us to conduct two series of the intervention (12 participants per group).
Procedure
The participants were recruited at the breast clinic of Keio University Hospital. A total of 50 patients who met the abovementioned eligibility criteria were consecutively approached by hospital medical staff, using a study pamphlet. If a patient showed interest, she was referred to the research staff. After submitting a written consent, the participants received the MBCT program. The participants were evaluated at three time-points: at the beginning of the MBCT program (T1), at the completion of the program (T2), and at 3 months after the completion of the program (T3).
Intervention
The MBCT program was delivered weekly in a group therapy format. Each group allowed up to 12 participants. The program comprised eight two-hour sessions, with a follow-up session that was held 3 months later. The programs was conducted based on the MBCT manual by Segal et al. (12) . The outline of the program is shown in Table 1 . The program comprises psychoeducation, mindfulness meditations, yoga exercises and group discussions among the participants. Homework was assigned to the participants at every session, which was supposed to take~20-45 min every day. An audio-CD with recording of mediation instructions was provided to the participants so that they can use it in their daily meditation practice. The participants were invited to share their experience on the homework with other participants in the subsequent sessions.
Since the original MBCT manual was written primarily for patients with chronic depression, we put minimal modification to the program so that it fits the needs of patients with breast cancer. The original MBCT program has a day-long session ('retreat') between the Weeks 6 and 7, but we omitted this session since it was considered too burdensome and unrealistic for Japanese cancer patients to join a day-long program. Psychoeducation was provided at the first session on distress of cancer patients and on how mindfulness interventions can be helpful for it. Physical exercises (yoga) was tailored to minimize physical burden to the participants, in consideration that the participants may have physical limitations due to cancer and cancer treatments. Lectures and exercises on compassion was provided. Other components of the original MBCT program was kept unchanged. The intervention was delivered by two therapists -a nurse and clinical psychologist (SP) and a psychiatrist (MS), who had experience in participation in an MBSR retreat and an MBCT workshop, and had more than a year of mindfulness practice.
Measurements
Primary outcome
The primary outcome was anxiety and depression measured by the Hospital Anxiety and Depression Scale (HADS) (22) . The HADS is a 14-item self-administered questionnaire that measures severity of anxiety and depression (by seven items each). Scores for each subscale range from 0 (no distress) to 21 (maximum distress). The scale has been most widely used in cancer research and has been validated in Japanese cancer population (23, 24) . The higher score indicates more severe level of anxiety and/or depression.
Secondary outcomes
Trauma-related psychological symptoms: We evaluated the participants' traumatic psychological symptoms related to cancer using the Impact of Event Scale-Revised (IES-R) scale (25) . The IES-R is a selfadministered questionnaire with 22 questions based on the diagnostic criteria for post-traumatic stress disorder. The questionnaire comprised three subscales -intrusive, avoidance and hyperarousal. The scale has been validated in Japanese samples (26) and has been widely used in cancer population. The higher score indicates more severe trauma-related symptoms.
Quality of life: We evaluated the participants' quality of life (QOL) using the Functional Assessment of Cancer Therapy-Breast cancer (FACT-B) (27) . This widely used questionnaire consists of 36 items, comprising five subscales: physical, emotional, social and functional well-being as well as breast-cancer specific symptoms. The higher score indicates better QOL.
Mindfulness skills: We asked the participants to administer the Five Facet Mindfulness Questionnaire (FFMQ) to assess their mindfulness skills. This 39-item self-administered questionnaire measures five domains of mindfulness skills -observing, describing, acting with awareness, non-judging of inner experience and non-reacting with inner experience (28) . This scale was used as a process measure of the intervention -to measure whether the participants has taken up mindfulness skills.
Program evaluation
We conducted a semi-structured interview 3 month after the completion of the program inquiring on two themes: (1) usefulness of the program (subjective changes before and after the program) and (2) preferable modification of the program.
Analyses
For the quantitative data, the total scores and subscale scores of each measure at the three time points (T1, T2 and T3) were analyzed using repeated measures ANOVA. Pairwise comparisons with Bonferroni adjustment were applied to examine differences between each time point. The effect sizes (Cohen's d) for each measure were calculated. All the analyses were conducted using the SPSS Version 22 (IBM). The qualitative data (recordings of the semi-structured interviews) were transcribed and were subjected to content analysis (29) . The participants' responses were coded and were categorized by two independent researchers. Inconsistencies were discussed until an agreement was reached. Suitable themes were added and were finalized through discussion.
Results
Characteristics of the participants
Of the 50 patients who were approached, 14 patients responded to the recruitment (response rate: 28.0%). The reasons for not participating were 'Don't have time to attend the program every week for eight weeks' and 'Have no interest'. Of the 14 patients who showed interest, one patient had metastatic disease and was not eligible. The rest of the 13 patients submitted written consent and were enrolled in the study. One patient left the study before the initial evaluation due to hospitalization. Finally, 12 patients were included in the analysis.
The characteristics the participants are shown in Table 2 . The mean age of the participants was 50.1 years (SD = 9.1). All the 
Feasibility and effectiveness of the program
All the participants completed the program. No participants missed more than one session. The average number of attended sessions was 7.7.
As shown in Table 3 , significant improvement was observed encompassing various outcome measures from before the intervention (T1) to after completion of the intervention (T2). The improvement was maintained, or even more remarkable, at 3 months after (T3).
Regarding the primary outcome, the participants showed significant improvement in anxiety (HADS -anxiety) with effect sizes of 0.88 and 0.73 (post-treatment and 3-month later, respectively), and trend-level improvement in depression (HADS -depression) with effect sizes of 0.53 and 1.42 (post-treatment and 3-month later, respectively).
For the secondary outcomes, the participants showed significant improvement in trauma-related psychological symptoms on the IES-R. Significant improvement in global QOL (FACT-B) was observed. Improvement of QOL was attributable to significant improvement in emotional-and functional-well-being. Physical well-being showed trend-level improvement, and no significant change was observed in social well-being and physical symptom burden. The total score of FFMQ showed significant improvement, suggesting that the participants successfully acquired mindfulness skills through the program.
Program evaluation
A qualitative analysis of the semi-structured interviews revealed the following experience of the participants.
(1) Usefulness of the program
The participants described that the program alleviated their irritability and ruminating thoughts on possibility of cancer progression and recurrence. The program enabled them to perceive their concerns as 'a mere form of thought, not the fact', and thereby disengaged them from fear of cancer recurrence. The participants felt less irritated and less lonely after the program and regained sense of peace and meaning in life. These subjective changes are illustrated in the following quotations:
• 'I became less anxious. Rather, I feel more peace in life than ever before'. • 'I had been feeling lonely since the cancer diagnosis, but I regained sense of orientation in life from the program'.
• 'If by any chance my cancer relapses, I think I can cope with it using the skills that I learned in the program'.
(2) Preferable modification of the program Slight modification of the program was proposed. The participants emphasized importance of the therapists' facilitation during the group discussion. The participants requested more illustrated textbook on the program. Many participants found it hard to practice mindfulness exercise of 'confronting difficulties' (fifth session). The participants explained that this exercise, which invites the participants to think of their hardships and asks them to allow their experiences as they are, re-provoked their distressing experience upon cancer diagnosis. Many participants proposed that this exercise would be better replaced by other contents. These issues are seen in the following excerpts:
• 'Sharing my experience with other participants was difficult, because each of us has different background. Facilitation by the therapist during the group discussions is very important'.
• 'Exercise of "confronting difficulties" was too tough for me to practice. It reminded me of my painful experience on cancer diagnosis'.
• 'The textbook would be better if it had more specific examples.'
Discussion
To the best of the authors' knowledge, this is the first study where the MBCT program was applied to Japanese breast cancer patients (Table 4 ). Our MBCT program was found feasible among Japanese breast cancer patients and yielded favorable effect on their psychological status and quality of life.
All the participants who received intervention completed the program. Adherence to the program was very high, suggesting that the program was well accepted by this population.
The program yielded significant improvement in anxiety, and trend-level improvement in depression. The effect sizes of the program was comparable with those of the past mindfulness-based interventions in breast cancer population (15, 18, 19) . Also, they were comparable to those of other types of psychological interventions that targeted Japanese breast cancer patients (30, 31) . The tendency that the effect size was larger for anxiety than for depression seems to be unique to mindfulness-based interventions (9, 32) . Favorable improvement was maintained at 3 months after the program, suggesting that the improvement is not attributed to the Hawthorne effect. Further, probably the participants acquired mindfulness skills and continued practicing it after the program was ended, which resulted in further improvement in their psychological status. The fact that the improvement encompasses multiple psychological domains (e.g. anxiety, trauma-related stress symptoms and emotional well-being) also suggests that the intervention is promising. We observed significant improvement in emotional and functional well-being despite there was no significant change in physical well-being. This infers that the improvement in psychological wellbeing is not the mere result of improvement in the participants' physical status.
Qualitative data supported that our program contributed to alleviating the psychological distress of the participants. Further, some participants reported lessened fear of cancer recurrence and improved spiritual well-being. Future effectiveness study should include these variables as target outcomes. Although excellent adherence rate and promising outcomes were observed, qualitative data suggested some room for revising the program. The exercises that the participants found difficult ought to be replaced by other exercises. The therapists need to take great care in facilitating group discussions. Provision of an illustrated textbook on the program may be helpful to the participants.
Our study has some limitations. It is a small-sized, pre-post design study in a single facility. Thus, representativeness of the participants is questioned. Nevertheless, feasibility of the program and favorable changes that encompassed various psychological outcomes warrant further effectiveness study for the program. Also, as described earlier, this is one of the scarce studies that indicated favorable psychological effect of mindfulness-based cognitive therapy, further, to the best of the authors' knowledge, is the first study that came from Japan.
In conclusion, the mindfulness-based cognitive therapy was well accepted by Japanese breast cancer patients and yielded favorable effect on their psychological status. Further effectiveness study in a randomized-control design is warranted. In addition to general psychological distress such as anxiety and depression, fear of cancer recurrence and spiritual well-being may be included as possible targets of the program.
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